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RESUMEN

Muchas de las caracteristicas obscrvadas en objetos Herbig: 1aro han podido scr
reproducidas mediante modelos de choqgue. Se 1 nuestra que modelos similares pueden aplicarse
para la distribucidn espacial de intensidad dc. laslincas ultravioleta observadas por TUR. Se

han utilizado espectros de] archivo de 1ULE para estudiar las lincas ultraviolet (C 1V A1549,












1 Ul data and ‘degraded’ optical obscivations has been previously carried out by Lee et al.
(1 988),the comparison with the shock models should provide a more clear understanding of
the physical conditionsin 1111 objects. The TUF data has been collected from the published
literature (Lee ct al.1988; Bohm et al. 1987; Bohin et al. 1991; B6h m et al. 1992; Béhm et
a. 1993) The objects studied arc 1111 1, 1111 2,111 24A, 11132, 1111 43, and HII 47, with a
particular attention to their stronger emissionlines: C 1V X1549, C 11 A1909, C 11} A2326,

Mg 11 22799, Si 11} A1891 (if available) and the continuum.

A description of the propertics and himitations of the kinernatical bow shock model is
presented in §1, and of the shock models for the select ed lines in §3. The character istics of the

individual 11 1 objects arc discussed in§4, and we present our concluding remarks in §5.

It is shown, as suspected from the optical observations (Iisloffel et al. 1994; Hester et al.
1994) andmodecl position-velocity diagiams (Indebet ouw & Noricga-Crespo,1995) that the
match between theory and observations improves when the presence of multiple condensations

is considered in their interpretation.

2. The Kinematical Bow Shock Model
2.1. Geometlry

A detailed description of asimplified Low shock modelcanbe found for instance in
Hartigan, Raymond & Iartmann 1987 (hercafter HRNU87). The basic idea is the following. In
the frame of reference of the shock, the preshocked gas enters the bow shock at a velocity VS,
and angle £ (see Figure 1). To simplify the calculations of theline emission, tile bow shock is
divided into a number of annuli of constant £. Once the shape of the bow shock is known (at
an orientation ¢), £ and therefore the perpendicular comnponent of the velocity, Vi, canbe

determined. Since it is only this component which t1 ansforms its kinetic energy into internal







density (100, 1000 cn3), and(4) the preshock ionizationstate of the gas. For this last one
fully ionized or local equilibrium were the choices (sce HRHE8T), although it is known that
‘the preionization structure in a bow shock is more complex, and that in many comparisons
equilibrium models seemn to match better the observations (Noriega- Crespo el al. 1989) In all

cases, given the wide aperture of 1UK, the models considered a slit 10 times the size of "

























order were considered, The models inJigure 4c correspondto 110 ki s~ for 1111 2G and
105 kin s~ for 1111 2B. The observed distributions for C1V and C111} from the SWP4389]
sel (Bohm et al. 1993) arc again broader thanthe P SI. The superimposed double bow shock
model does malch well the extent of the (111} line and it is somewhat narrower than the
observed C v distribution, One suspectsi)iat a mos e realistic preionization in the models

could give even a. better match.

4,3, HI 24A

11124 is optically a remarkable object with a very complex morphology, and situated
among two orthree outflows (scec.p. Mundt, Ray & Raga 1 991). One of the bright
Condensations cor responds to H1H24A whichwas observedinthe UV by Bohmet a. (1992).
H1I 24A although optically seemns to be a high excitation object (sce eg. Brugelet a, 1981) in
the UV does not belong neither to the higlinor to the low excitation categories (Bohin et al.
1992). The lack of UV emission lincs has lead to the analysis of just its continuum emission,
which it has aSI) wider than that inthe[Su] 671 7/31 optical lines(Bohmet al. 1992), for

instance.

Despite the complexity of HII 24, the extended nature of condensation A, and our
temptalion to usc a superposition of two bow shock models to explain the observed wide
SJD, the nearest bright condensation 11]1 24F is ~ 20" apart, and therefore we decide to
model it as a single bow shock. We consider ed two shock veloci ty models for it. On one hand
the proper motions (Jones et al. 1987) and the velocity dispersion of its optical lines, e.g.
Ha, [N 1) A6583 and [S 11] 6731A (Solf 1987), suggests ashock velocity relatively low ~ 50
ki S-]. Onthe other hand the detection of O 111] A5007 (Brugel et a. 1991) implies a shock
velocity of ~ 100 kins™. Both bow shock models (for 50 and 100 km s')assume equilibrium

preionization with a preshock density of 100 cin™? | a radius of 3 “and an angle of -36° (towards
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- 1800 A for 1111 24A. The observations correspond al two different aperture orientations.
The SWP22708 (top) and SWP38033/1 02 (center) distributions are compared with a model
witha shock velocity of 50km s’. The SWP38033/102 set (bottomn) is dso compared with a

model a a 100 ki s!shock velocity.

Vigure 6. As in figure 3, but for the Mg 1102799 linein 11 32A. T'wo models with different

viewing angles are compared: 30° (top) and 70° (bottomn), with the same 300km s™! shock

velocity.

Iigure 7. As in Figure 3, but forthe 111] 43( A-1B+ C)system and a triple condensation

model and three different continuum observations: 200, 400 and 600 Awide, respectively.

Iigure 8. As in Figure 3, but for the 600 A wide continuui distribution of 1111 47A.



Name

object

HH 1

1111 2(114A")

1111 2G

H1 24A

111 32A
111143

- 96 -

Table 1.
Image Exposure
110, time(min)
SWP 8188 270
SWP16668 270
SWP24914 129
SWP40657 633
LWR 8912 134
SWP10218 210
SWP10246 290
SWP1667] 430
SWP18157 430
SWP24919 860
SWP40663 675
LLWR 8888 180
LWR 8909 180
IJWR10450 380
SWP4389] 636
SWP21518 o60
SWP22708 485
SWP38033 680
SW1°38102 a8o
WP 3140 120
LWR13004 414
SWP17522 390
SWP23749 425

Orientation

angle(deg)

Archival 1UE Spectral Data

Roll

anglc(dcgj

95.9
84.6
130.5
124.7
266.1
268.4
266.3
84.0
266.1
129.4
123.8
268.4
266.4
67.8
119.0
243.9
81.3
126.3
113.3
81.3
--99.0
301.1
285.7

Year of

observation

1980
1982
1985
1991
1980
1980
1980
1982
1982
1985
1991
1980
1980
1981
1992
1983
1984
1990
1990
1984
1982
1982
1984



Table 1- Continued

objecl no. tiune(imin) angle(deg) angle(deg) observation
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Table 2. Best Iit Bow Shock Model Parai neters!

Object Vi, (km S?) 4() Radius( "
HiH 1 17 5 2.0
HH2A 170 12 1.72
1.83
2.84
1111211 125 2 2.5°
2.4°
1.54
HH 2G 110 -5 0.9
Hi 2B 105 2 0.4
HIT 24A 50 --36 3.0
100 --36 3.0
1111 43A 100 60 2.3
HH 43B 40 55 2.5
HH 32A 300 30 25°
300 70 25°
HIT 43C 35 5 1.8
HH 47A 100 23 3.2

Most models are in equilibrivin preionization
2Orientation anglee  5°

30ricntation angle : 165", 349°

4Orientation ang;$ ‘304~

, 312°

*1‘u lly preionized
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